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(54) NEW LACTONE-CONTAIN1NG COMPOUND, HIGH POLYMERIC COMPOUND, RESIST 
MATERIAL AND PATTERN FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject f f 

compound useful as a monomer for obtaining a high polymer 
compound used as a base resin of a resist material, 
sensitive to a high energy ray, exceflent in sensitivity, 
resolution and etching resistance and useful for a fine 
processing with an electron beam or a far ultraviolet ray. 
SOLUTION: This lactone-ccntaining compound is a 
compound of formula 1 [R1 is H, methyl, CH2COOR5 (R5 is 
a 1-18C aikyl): R2 is H, methyl or COOR5, R3 is a 1-8C 
alky!; R4 is H or COOR5; X is CH2, CH2CH2, O or S], e.g. 5- ' 
oxo-4- oxatricyclo[4.2.1 ,03.7]nonane-2-yl methqcryiate. 
The compound of the formula I is obtained e.g. by 
performing an oxidation of a double bond accompanying with 
a lactone ring formation on a compound obtained by 
performing a Diels- Alder reaction of a compound of formula 
SI with a compound of formula III and further esterifying the 
obtained compound with a compound of formula IV. 
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^>-2—f;uS,2-^;Uxh^tKPt°^>-2—i';i,S^WJ^-e^o 

[0049]±=H^(L2)(Dlt^S^S<tLTIi,*^M^[Zlitert-^>^v*;U^-;US, 
tert-^MrS/*^*!?— JWf-Jls&s tert-TSP 4r*>*;U^— tert-7'5P^r*>* 

;Ut^-;up(^;uS, 1 , 1 -*/x^;i,:7ptf;U3f4ri/*;M?— ;i>fi* 1 , 1 -vx^;u?° 
□ tf;u^-^ri/*;U/t?— yu^^yuS, i -x^uv^p^v^;^ ^v;b;u^-;uS N 1 
-x^;Uv^p/<>^;U7hJrv±i;U7K->iU^US N 1 -ifJh2-^P^>f- 

;U7hJrv^i;u7^-;uS, 1 -xT;u-2-v^p^>7 L -;u^-^v*;U7tt-;u^^;uS N 
1 -xh^vxh^v*;U/1?-;u^;uS, 2-7 L ^tKpe^-;u^v*;u^-;u^ 

[0050]±IHie(L3)(T)Ii^S^S<tLT[i, ^ttMlziii ->f;bi/^/<vf;k 
1 -x^;uv^p/<>^;u N 1 -n-^°Pt°;Uv^p^>^;u N 1 —fv^nt»^P^ 
1 -n-^>;uv<7P^>^;u N 1 -sec-^MUv^p/O^Mk 1 -^;uv 
<7P/s^rv;U N 1 -x^;uv^p/\Jpv;k 3-^;u-i -v^P^>f>-3-^k 



3-ifJb-1-y^P^>f>-3 — Ok 3-^^;U-1 -v<7P^Jrir>-3 — f 

[0051 ]±IHie(L4)(7)Ii^S^S<tLT[i, IftWCIiTSElDS^JfvftS. 
[0052] 

[OO53]*f§0J(7)^^^^(DM3tli,±I5-feit(1)a)^h>#^^^^ 
^1(7)mMf*[C N ±IE-^^(2)~(10)[Z^^^^^^bSIi^1flJa±^ 

[0054]£S£J5j£[zfclvC[*, #^M(*<D#SfiJ^^iSi:ijgfiP«Z < !:[z«fey , L> 
vXhfcffi<tL^B#[z£?£Uv|4#££#^^^ 

[OO55]Z<01§^*^<0it#^b£«|[*, (i)±ES(1)(D**ft:(ii)±Ea(2) 
~(10)<Z)^Mtt:(ZjlP^M(Z(iii)±E(i), (ii)^0)^-^-m$g^^-r 

Sllft, ^<7'j;Hft^;u, ^Ph>K^;u, 7U^S^f;k -f£=i> 
«i7K-r^=i>»*a)^fi&?p»«t7K«!i, •toffiromaft^fts^LTtsx 

[0056]*fge^<Dli5HMb£«, (I)±l5^(1)(DmM^[zSo<^(1a-1)Xli 

(ia-2)<Dfij&iiMi£o^;u%£^ioo^%, fcf£L<l£i ~70^e;u% n .fcyjff 

£L<[*5~50 ; E;U%#*rU (II)±lB^(2)~(10)(7)mM^[zSo<it(2a)~(10 
a)(7)tij3)t^i(7)1flX(i2fim±^0^;U%jil±, 100^;U%*;i, &?£L<[£1 ~9 
5^e;u%, «feyff*L<l*5~90 : E;u%^L, ifcglzf&i:, (III)±IE(iii)(7)mM^[Z 
S-5<^^i(7)1flX(i2fim±^0~80^l,%, #£L<I*0~70 ; E;U% N «tyff 

*L<[io~50^;u%#^«c<t^^ 0 

[0057]#fc\*#gEa)iI ^b^llf^i^iiii, ooo~50o, ooo, 

fc?£L<(£3, 000-100, OOOT-fe^o C(7)|BlS^ntl^<t, x«>^>^It14^iiiffi 
[z-KTLfcy , ll^^a)j§»iiJtll^^T^j:<^oT««14^i£TLfcyi-SC 

[0058]£fc, ±E-teiC(i )<D^h>^b^St;^-^-S 

*g^*^«&J0^^(±E(ii)Xt;/XI*(iii)a)mMft:)^^;US^X[* 

[OO59]^rt;uS£J5J£<0J5J££ttl*. (7);^iJ<tLT^>-tf>^(7)m^b7K^^i^ 
fh7tKP77>f®x-f^i, x£/-;H|<z):r;uzi-;M£l N XI*^;u^V^ 
;U>rh>H(7)>rh:^l£ffll,\ (-f)S£P3^£iJ<tLT2, 2' -Tl/ex^V^ P-h'J 



(^)J5J£SJg£0 o Cfrb100 o C*l£[cE*u (X)JRJS^Fb1$-0. 50^1^480^11 
[OO6O]T-^->S^JRfS0)JRfS*ftf*, (7);^iJ«tLr^>^>^(7)^^b7K^^I^ 

;u#M, ^TMk Xf*?'J--v-;i/£(&ffl£ffli\ (^)J5J£;£Jt£-78°cfrbO°cls 
sizft*,, (x)j5js^r B i*o. 5B#r B i^b48Btr B iisjt(tL, (7h)^±^j<tLr^/- 

[0061 ^mmm^it^mt, ^Mmox-^^-t^x^xm, 

[0062]£/^ Z(DiI^^^^iIx^^-^L<Ii«^I[Zii^ 

[OO63]*^0J^ffl^^iix^wU^-^L<li«Tfe|[Z{i^Lrlt^fl^-r^ 
*b£tt(&T*IB)&£»J^5)£LTIiJ. TfE-fl£5t(P1a-1), (P1a-2)XI* 
(P1b)(7)^--^A^Ji. TfE-fl£i£(P2)0v7VV£>l^iftJii. TtE-fl£5t(P 
3)(D^'J^vAlf#f*Jv. Tffi-»a(P4)<D£xx;U7fC/S»ttUv. TIE-«! 
ie(P5)(7)N-tKP^v^Rb^(7)X>iU^>^xX7 L >'U, vi. IS -$-h*;U7fC/& 

gggftuvii. i?x;U/tC/SI»ft,viii. -hP^>v;ux;U/ls^-hI^»^jx. x;u/fc/ 

[0064] 

Hbis] 

X. „.^» 

K" K" 
Pla-1 Pla-2 

(iC*. R ,0 \ R ,0 \ R l0,c lif*iftiKi!Sl ~1 ZOimmWis fl«<7)7;u* 
;US, T;U^x;uS, ^-4rV7;U4r;USXI*^V7;U^x;uSs i*t^ifc6~20(7)7 

'j-;uS, X[£j*«i7~i 2<D7^;u^;uSxi£7U-;i^^v7;i^;uS£^u 

-tLb(7)S(7)7K^Jl^(7)-^X(i^^^>'U=i J FvS^[3j;orM^tLT^Ttcfc 
R ,0,b <tR ,0, ^[iiI£JfMLTt£C JS£flM-f <&J§£[c[;fc s R ,0 \ R ,0,c (i^ 

[oo65]±ihr ,o, % r ,o \ R^itKiMzm-vh^x^m^-oxi^x^, mitmz 

(£7;u^;uS<tLT N ^;uS, x^;uS N ?°pt°,/uS N -f7?°Pt°;uS N n-^f;i/i, 
sec-^>;uS N tert-^>;uS, ^<>^;uS, ^v;uS N ^>;uS N 7|-<7^;uS N 
v<7P/<>^;uS N v<7P^v;uS N ^n^f;bS, v^p?°Pt°;u^;uS N 4 
-^^;Uv<7P/s^rv;uS N v<7P^v;u^;uS, 7?t>^;U 
SH^if btt-So 7;u^-;uS<tLTli, e_;uS, 7U;u£s ^p^-juS, ^fi 
;u»s ^-trx;uS N v^p/s^F-tr- ;us^^(f bti^o 7T*v7;u*;ug<tLT[*. 



□ t°;uS, 2-v<7P^>^;u-2-7hJpyx^;uSs 2-v<7P^v;u-2-7hJrV 
x^;uS N 2-(4-^;Uv^p/s^v;u)-2-^-JrVx^;uS^^if^,^<i:^ 
7';-;uS<tLT(i, 7x-;uS s i-zf^i^m^s p-^Mrv?x-;uS N m - 

^MrV?x-;US N o-^h^V^i-jH, xMPv?i-;US n p-tert-^'h^rV^x 
-il/Ss m-tert-^hJrV^x-;US^07;U=ldrV7x-;US s 2-^^;U7x";U 

3-^^;u^x-;uS N 4-y^;u?x-;uS s x^;u?x-;uS s 4-tert-^>;u 
7i-;uS N 4-^>;^x-;uS, v>^u?x-;uS1|(D:r;uJr;u?x-;uS s ^ 

^v^^uSIIcdtji^v^^/uS, v^;u«^;uSs vx^;u^-y^;us 
^(7)v-7;uJr;^^T;uS^ v^h+vt^f^i, vxK^v:h?^;i,S1|(7)v7;u 
=i ^isi-y^ji^Wftmi %*i&o 7^u^r;uS<tLTli^<>v;uSs 7i- ;ux^;u 
S N :7i*^;uS1l#Wb*i£o T'J-M^yT^^tLXlt, 2-7x";u- 
2-7h^yx^;uS N 2- (1 -2-*dpyx^;ug % 2- (2-±7^;u) - 

2-7hJFVXT;i,S^(D2-7'J-;U-2-7rdrVX^;i,S^^lfb^oK-a)# 

Ki, i, i-h'J^;u^px^>x;u7tx^-hs/«;^p^>x;U7tx^-hll(7)^ 
Ki, 2, 3, 4, 5-^>^;U7l-p^>-if>x>ii//i-^— h^a)7U— 

[0066] 

J J 

K" K' 
Flb 

(tC^K R ,02 \ R' 02b (i^*ve>Li?t§fit&i ~8<Dit®t#u ^mittxiiiitt(7)T;^;uS 

*7rct 0 R^tevimm ~i o<DHiit*u ^mxitimorj^^^^to R l04a . 

R ,04b (i^^^^|ft3~7(D2-7h^VT>'U^;i,S^^1-oK-[i^^t4^fS]'l'7h 
>^a-To ) 

[0067]±=ER ,02 \ R ,02b £LTJM*ltt[z[^ ^US, x^;uS N ?°Pt°;US, -fV?°P 
t°;uS, n-^;uS % sec-7^;uS, tert-?>;uS, ^>^;uS N A^y^S, ^ 
^fji/S, 7h<7^;uS^ v^p/O^uS, v^p^v;uS n v<7P?°pt°;u^;uS. 
4-^^;uv<7P^v;uS, v^p^v;u^;uS^^if bti^o R ,03 <tLT(i, 
y^u>S, x^u>s % ^Pt°u>S, ^u>S, ^>^u>S, ^vU>S, 
^u>S^ 7h<7^u>S^ y- 1 , 4-v^p^^FvU>S, 1 , 2-v<7P^v 

U>S^ 1 , 3-V<7P/O^U>S, 1 , 4-V<7P^-^7^U>S, 1 , 4-V<7P^^ 

>i>*T\s>&mtfmi b*i3 0 r ,04 \ R ,04b <i:Lrii, 2-^y?°pt°;uS, 2-tMt 

Vv^p/<>^;US N 2-7hJrVv>7P^ J Fv;USs 2-^V v^P^^USII^ 
lfb^ o K-[i^(P1a-1)St;(P1a-2)^ia0^L^(7)<t^4i(7)t(7)^lf^^<t 



[0068] 

Hb20] 



R 105_SO 2 




P2 



r ,o \ R w6 itmmm~i2<Dmm&, ^mt. gtta>7;u*;ugx[*/\p>f 

^bT;i/JF;i/Ss tt*»6~20<D7 , J-;uSXi*/\p^bT , J-;i/S, X(£j£f!ifc 
7~1 2(7)-7^;uJr;uS^^1- 0 ) 

[0069]R ,05 N R w "(DTJ^J^tLX\t^)l^ x^;ug % ^Pt°;US, -fV^Pt° 
;uS N n-^f;H s sec-^>;uS, tert-^^uS, ;uS, ^vjuS, 
fji/S, ^^;uSs 75;uS, v^p^>^;uS, v^p^vjuS, v^p^°^;u 

h'J7;i/^-n^;i/Ss 1, 1, 1 -MJ?;I/7Tpx^;uS s 1, 1, 1 -HJ£PPx^;ug H 

— ;USs m-^h^Fv^x-jUS, o->h^v7xZjbS, xMf *>?xx;Ug H p-tert 

-^>^Fv7x-;uS N m-tert-^h^v7'x-;i,S^a)7;u=iJrv^x-;uSs 2-> 
T;u^x-;uS, 3->^;u^x-;uS, 4-^;u^x~;uS s x^;u?i-;uS, 4-t 

;uSsi, 2, 3, 4, 5-^>^;u^-P7i-;uS*3&^rfp>*L-6o77;u4r;H£tLT 



R ,0 \ R ,0 \ R' 09 (i^lft1 ~1 2<7)iM^ SSttO)7;i/4r;USX[*/N 
P^XbTJU^l/g, j^ffl!&6~20<D7U-JUSXI£/\P^>fb7 l J-;US, Xtett 
^i!7~1 2(7)T^;UJr;US^^-r o R' 08 N R ,09 lii:LN[Z$S^Lrii^^^}fMLT 

[0071 ]R ,0 \ R ,0 \ R m (D7)\s*)\s&s /\P^r>fb7;U4r;i>£s 7'J — ^S, /\P^> 
4b7'J-;US, 7^;U^;US<tLT(i, R ,0! \ R ,O6 T5iK0^L7tt(7)<!:|H]4i(7)S^lf btL 
&o £fcs R 108 N R ,09 (7)-7;UJFU>S<tLT[i^U>S N x^U>S N ^Pt°U>S s 



[0070] 

Hb2i] 




[0072] 
Hb22] 




(iC*. R ,0 \ R mb lt±fZtm£Vfo& a ) 

[0073] 

Hb23] 




SOj— Rii I 



[*:?x=;ugT*M&£j|iWTtcfc^o R"'lij*«n ~8<7)itfMtU ^iftttXliMSI 
[0074]ZZT:\ R'^CDT'J— L^>S<tLTIi, 1 , 2-?x~ U>S, 1 , 8-^"7^U> 

**jb^ 7;i/*Ui/S£LTI** ^Ui/S* i , 2-x^U>S, i, 3-^PtV>S, 
1, 4-^fU>S, 1 -7x~;u-i, 2-x^u>S, /;i//-K>ii/^->-2, 3-v^;uS 
HTb^T^^-^S^LTf*. 1, 2-e_U>S, 1--7x-;U-1, 2-e v _u>s, 
5-/;M?;u*>-2, 3-v*f;uSll^if b*i& 0 R ni tf)7;Mr;uS<tL-m, R 101a 
~R 10,c £|H]4itf)t<7)^\ 7)\,'r-)\,&tLTlts tf-;uS, i -^p^-;uS, TU;u 
1 -7f-;Hs 3-7f-^Ss -<v^°U— ;uS. 1 -^>f-;i/S> 3-^<>x— 
4-^>f-jbS, v^;utu;u&, 1 -^-t?-;uS, 3-^\^-tr_;uS N 5 
-/Njp-iz-;uS N 1 -/v^x-yuS, 3-^f-;i/S> 6-^?x-;uft, i-^0=r 

P/t^fv^uS, ^h^fv^uS, 'O^p^v^uS, ^vp^v^uS, 
/s^pJpv^^;uS, >h^vifjl/S, xMfvx^S N ^P^vx^uS, 
4rvx^;uS % /O^pJpvx^uS, /vJfvP^vx^S, ^h^v?°P t°;US, x 

Mrv?°Pt°;uS, ^P/-tx 0 JFv^Pt 0 ;uS, :7'Mpv?°Pt>S N ^h^v^>;uS, xh 
^v?>;uS, ^°P/-K^v7T;uS, ^Mpv'O^uS, xh^X>^;uS, ;*Mrv 

[0075]&fc\ M(zM^tLT^TtJ;L^^if1 -40)7)1* J\s£tLXlt, *?J\, 
S N x^;uS N ?°Pt°;uS N -fv^Pt^uS, n-^>;uS, -<7?>;uS, tert-?>;u 
fcmmi ~4(7)T;U^vS<*:LTI*, ;*MP>S, xMrvS, ?°P7t^rvS, 
-fV^P/t^rvS, n-?MfvS, -<V?MfvS, tert-?MrvSH^\ KlM&l ~ 

4(7)t;u^;uS n t;u=i^tvS, -hPSXI*7i?T;uSi?m^£;lxT^TicU^x 

-;uS<tLT(i, 7x-;uS N MJ;uS, P -tert-?>^v7x-;uS N 

-;US N p-- KP7x-;uS^^\ j^«t3~5<7)'\xP^#j^S<tL-m, t°'Jv;U 



7;U7hPp(^>x;U/1-s>Ii(p-tert-^hJrv^x-;i,)7x-;u3-K- r 7A N p-h;u 
x>x;U/1s>Iiv^x-;u3— K-^A, P -h;ux>x;U7tC/|g(p-tert-^Mp>? 
x-;u)^x-;U3-K- r 7A N HJ7;U3fP**>x;U7fC/ilHJ7x=;i,x;i,7f^^A s 
hU^yu^P^^xyU/l-^liCp-tert-^^^v^x-yu)^^-^^^^-^^, h 

U^yU^P^^XyU/l-^IieXCp-tert-^K^rV^x-yU)^-^^^^-^^, h 
U^yU^P^^XyU/l-^lth'MCp-tert-^hJFv^x-yU)^^/-^-^^^-!-^ 

x>x;U/1s>IihU^x-;ux;U7fx-^A,p-h;i,x>x;i,/1-x>It(p-tert-^hJrv 
7x-;u)v7i-;ux;U7t-x-^A, P -HUx>x;u*>itex( P -tert-^Mrv7x 

-;U)7x-;UX;U7fx-0A N p-h^X^XJUTtOlth'jXCp-tert-^h^PV^x- 

;u)x;U/1s- r 7A N y^-^;u^-p^>x;U7ts>^hU^x-;i,x;U/1-s- ^A, :?£>x;u 
^lihU^x-^x^Tfx-^A, hU^UTl-p^^xjU/loithU^uxyU/ls-^A. 
p-Hi/x^xjuioiihU^uxjU/fc-^A, hj?;^p^>x;u*>I£v>7p^ 
^^^^^Ka-ThJFVv^p^v^)^^^-^^, P -h;ux>x;U/-n>Itv^p 
^v;^^;u(2-7h^vv>7P^v;u)x;U/l-s- r 7A, mj?;i^p^>x;U/1c> 
igv^T ;u?x- ;ux;U7fx- ^7 A, P - h;ux>x;u*>I£v^;i,?x- ;ux;u*= ^ 

A, hU^^^P^^^X^^^vv^P^^rV^^x-^X^/l-s-^A, p-h;UX> 
X^/lsVitvv^P^v^^x-^X^/lx-OA, MJ7;i^P^>X; h'J 

^-7^;ux;ut^-h7A, h'J^^^p^^x^^^v^p^^rv^^^Ka-^v 
^>7P^v;u)x;u^- r 7A, h l J^;U7|-p^>x;U/1-N>It(2-/>iU/-K-;u)pt^i, 

^;u)x;u*x^AHJ:7;u*p^>x;u*:J--h], 1, 2' -^^i^u-t^k^ 
^xh^tKP^^x-^Ah'J^u-h^^^-^At^, ex(^>-t£>x;Ms-;u) 
v7!/>^>, ex(p-h;ux>x;u*_,iu)vTVV£>, ex(^vU>x;U/1s-;u)v 
7V^£>, ex(v<7P^v;ux;u^-;u)vTy>^>, exCv^P'O^/ux;^ 
-;u)v7vWx ex(n-7T;ux;U7tN-;u)v7y>^>, tfxKv^^ux;^ 
-;u)v7V^£X ex(sec-^;ux;u^-^)vT x /^>, tfx(n-7°pe;ux 
;u,1s- ;u) *>7 % S*9>s \iMv^u \f jwirts- ;u) vTV^X ex (tert-^5 1 
;ux;U/1s-;u)v7V^^>, tfx(n-75;ux;U/t^;u) */7 x S**>s tfxKvT'^u 
x;U/1s- ;u) *>7 % S*9>s tfx (sec-75;ux;u^-;u) *>7 % S*9>s tfx (tert-75 
;ux;U/1s-;u)vTy^>, 1 -v^p^v;ux;u*-;u-i - (tert-?>;ux;u 
7t^.;u)i/7*«/^>s 1 -v^p^v^uxjU/t-N-^-i -(tert-T5;ux;U/K-;u) 
*s7 x S*Z>s 1 -tert-y=;ux;U7^-;u-i -(tert-^>;ux;U/1s-;u)vTV^^ 
>f(Dy7!/^>iIi*^ tfx-o- (p-h;ux>x;U/tx-;u) - a - i/^;i/^f'J 
Th^rvA, ex-o-(p-h;ux>x;U/tN->iu)-a-v7x-;u>7 ,| ;7h^vA N tfx- 
o- ( P -h;ux>x;U/1s-;u) - a - vv^p^^v^^'jTh^vA, tfx-o- ( P - 
h;ux>x;U/1s-;u)-2, s-^^i^^'j^vA, tfx-o- ( P -h;ux>x 
;U/tv-;u)-2-^;u-3, 4-^^>;t>^ut^yA s ex-o-(n-^> 
x;U/1s-;u) - a - v^;u?'U7|-JpvA s tfx-o- (n-^>x;U/1s_;u) - a - 
*>-?x.-j\,V*Jtt*/J* s tfx-o- (n-^>x;U/fs-;u) - a - vy^n^y^ 



A, e > x-o-(n-^>x;U/1s-;i.)-2-^;u-3, 
yA, tfx-o-(^>x;i//t^.;u)-a-e/^f L ;u^'j^-4ri/A^ t*x-o-(HJ? 
yUThP^^xyU/l-s-yu)-^-^^^^ 1 ;?!-^^^, tfx-o-d, 1, i-MJ?;u 
7hpx^>x;u/1s-;u) - a - v^u^UtT^pvA, tfx-o- (tert-?£>x;u* 
_;u) - a - *>*T)W)-t*c*sJ±s tfx-o- (/^-^;u^-P7h<7^>x;U/1s- ;u) - 
a - v^u^Jt^vA, ex-o- (v^p^Jr+f>x;U/1s-;u) - a - *}*=f-)\,V 
ijTh^rvA, tfx-o- (/<>-tf>x;U7tx-;u) - a - v^u^'j^ ^rvA, tfx-o 
- (p-7;u^-p^>-tf>x;i/7t^-;u) - a -v^;k?U7MrvA, tfx-o- ( P -te 
rt-^>;u^>if>x;U/1-x-;u) - a - v^u^'J^vA, tfx-o- (^rvU>x 
;ut|x- ;u) - a - v^i^UtMpvA, tfx-o- (±i>^7— x;U/1s- ;u) - a - v 
^;u^Y**S/Af|<D^**S/Af^*, ex±^^;ux;u/1s-;u^^>, tfxh'J 
7;u^-p^^;i/X;U7t^-;u^^>, t*x^;ux;u*x;k?($c/ s tfxx^;ux;u*-;u 
ex^ 0 Pt°;ux;U7fx-;u>^>, t*x>T7^Pt:;ux;u*x;k>($c/ s tfx- P -h 
;ux>x;U/tx-;u^> s tfx*>tf>x;U7f^;u**>*0)tfxx;U7fC/g|»ttu 2- 
^p^i/;u*;U/1?-;u-2-(p-h;ux>x;U7tx-;u)^p/^ s 2--fy^pt°;u 
^;u^-;u-2-(p-h;ux>x;U7tN-;u)^°P/^>^(D)S -^hx;U/1-s>l^S^, v 
^x-;uvx;ut^>, vv^p^v;^vx;^7t^>^a)vx;^7^>l^3i^^ p-h;ux> 
x;U/1-0/i£2, p-h;ux>x;U/1-s>it2, 4-v"hP^<>v;u 

H(7)-hP^>v;ux;U7ts^-hI^*, 1, 2, s-hjxwvx^-^Jtv)^ 

>if>, 1, 2, S-h'MCh'J^^UTl-P^^X^^-^Tl-^v)^^, 1, 2, 3-h 

MX (p- h;ux>x;u*-;U7Mrv) ^^^(DxjUTtc/itxxx^i^^ n - 1 
KP^X^vWSK^^XJU/^ltxx^Jk N-tKPJrvX^>W5KMJ?;U 
^p^^xjU/tC/IixxT^u, N-tKP^vX^vWSKx^x^/I^ItxxT^k 

N-tKP^fvX^vWSKl -^P/^XJUTts^ItxXxv'k N-tKP^vX<7v> 

-fSK^-^p/^xyU/tN^ItxxxyUs N-tRp^vx^vWSKi -^>£>x;u 
Tts^Itxxxyu, N-tKp^vx^vWSKi -^^^x^/ls^Iixxx^, N-t 
Kp+vx^vW5F'p-h;n>x;^>ixxfik N-tKP^vx^>W5Kp 
-^h^v^O-tf^xyu^Itxxxyu, N-tRp^vx^vWSK^-^ppx^ 
xyu/l-^ltxxxyu, N-tKp^vx^v^-fsK^if^x^/is^ilxxx^, N-t 

KP^vX<7vW5K-2, 4, e-h'J^U^Oif^X^/ls^IlxXx^, N-tKP 
JrvX<7vW5Ki -^^L^xyU/t-c^itxxT^k N-tKP^vX^vW5K2- 
-f^^ u^xyu/ts^itxxxyu, N-t Kp * v - 2 - 71 — ;ux<7 v W5KV£>x;u 
Tt-c^IixxxJk N-tKP J Fv-7U-i'5K^>x;U7tN>l|xx7 L ;u N N-tKp^vT 

L^-fSKx^>x;U7fx>||xXx;U N N-tRP^v-2-7ix;UVU^$Rp<£>X;U7ts 

^ItxxxJk N-tKp^v^u^u-fsK^^x^/l-sVilxxxyu, N-tKp^v 
^;u^;u-f5K^>if>x;U/1s>Itxxx;u, N-tRp^v7£;u^5R^>x;U7ts> 
ItxxxJk N-tRp^v?£;u^=RK>ii>x;U/lC/lixxx;k N-tKp^v? 
^yu-fsKh'J^yuThPp'^xyu^itxxT 1 ^, N-tKp^v^^yu-fsKp-hyux 
^xyU/l-c^lixxxJk N-tRp^v:h?£;u^$R;/£>x;U/l^lixxx;k N-t 
Rp^v^^u^sK^if^xjMC/itxxT^k N-tKP^v-5-y;u^;u^> 



-2, 3-e/*;U7t^W5hV2>x;U7fC/i|xxx;i^ N-tKP*v-5-/;U/1?;u 

-5-/;ut^;u^>-2, s-e/^yU/p+wsKp-hyux^xyU/fC/ilxx'fyma) 
N-tKn^e/^ShMb^ttoxyU/tC/ilxxxyugl^ftll^rfbttS^s HJ^utf- 
□**>x;U7fC/HHJ7x-;ux;U7fc^A, MJ^u*p^>;*jU7tC/ig(p-tert- 

^>Jrv7x-;u)v7x-;ux;U/1-x-^A s MJ^U*P^>X;U7tC/|gHM(p-ter 
t-^>^v7x-;u)x;i//1s-^A N p-HUx>x;U7fs>Ith l J^x-;ux;U/1s-^A N 
p-h;ux>x;U/1s>Ii(p-tert-^>JFv^x-;b)v7x-;ux;U/1s-^A N P -h;u 
x>x;U/1s>Iih l M(p-tert-^h^v^x-;u)x;U7fs-^7A, h'J^;u^-p^^>x 
yi/TtC/Kh'J-^wuxyU/t^^A, h';^;U7|-py^>x;U/l-s>itv^p^v;uy^ 
;K2-7hJrVv^p/sJFv;u)x;U7fx-^7A, hU?;i^p^>x;u*>Ii(2-/;u,-t? 
-;u)^;K2-7hJFVv^p/sJFv;u)x;u^-^A, i, 2' -^-7^;u*;u^-;uy 

;u)v7V^£X ex( P -h;ux>x;u*-;u)v7yy£>, ex(v>7P^v;ux;u 
7tx-;u)e/7yp{^> s ex(n-^;ux;u*-;u)v7VV£>, ex(-fv^;ux;u 
7\s-J\s)i>Tyw>, ex(sec-^;ux;u*-ju)v7VV£>, tfx(n->> 0 Pt 0 ;u 
x;u*-;u)v7vW:a ex(>rv^ 0 Pt 0 ;ux;u^x^)i;7yy^>, tfx(tert-? 
?j\,xj\,7^j\,)*>T x s*z^<Dis7\r**^mmfos tfx-o- ( P -h;ux>x;u^ 

x;u) - a - v^uyj^vA, tfx-o- (n-^>x;U/tx-;u) - a -v^f 

^i/W5Kh'j7;u^-p^>x;U7tc/Kxxx;u, N-tKp^>x^>W5Ki 
□/Ox;U7tC/Kxxx;u, N-tKP^vx^vW5K2-7°p/^>x;U/ic/igxx 
x;k N-tKP^>x^>W5Ki -^>^;i//t>ii^f;k N-tKP^>x 
<7v>-f=Kp-h;ux>x;U7^>itxxx;u, N-tKP^v«£;i^$K^>7JU* 
^Hxxt^Us N-tKp^v^-^;U'i'5K / <>-lf>x;U7tN>Iixx7 L >'U^(DN-tK 
p^v^5Rb^^(Dx;u^>Itxxx;ui^*A^T*L<fflLNbti^ 0 ±fHII 

[0077]Il^^lj(7)»M(i^-X«100^(SM^, JilT|H]4i)[C^LT$T* 

l<i*o. i~i5W,«feyff*L<i*o. 5-8SPT?fes 0 o. ^M^t^tmmm^ 

^J^lii/^p^-f-y^s y^;u-2-n-T5;u^-h>^(7)>b-h>^i N 3-*Mf*>?*/ 
— ;k 3-^;u-3-^Mrv^/— 1 -*Mf*>-2-^p/</— ;k ^ -xh^r 
»>-2-^p/^-;i/ffl)7;i/3-;i/i % ^oifu^'j^— ;i/^/^;i/x— t;i, h x 



^ u>yj=i— ;u^y^;ux— ^pifb:^/ 1 ;^— ;u^e/x^;ux— x^u 
>?'ij=i— ;u^/x^;ux— ^°Pt 0 b>^U=i— ;Uv^;ux— vifU> 
^ijzi-yuv^^ux-xyu^cDx-^u^^peu^^'j^-yu^/y^ux-xyu 

Tirf— K ^°PtV>^iJ=i— ;i/^yx^;ux— xJl/Z-trx— K ILIix^;U N t°;Hf> 
||x^;U N 3-^h^v^Pt°^->^^;U s 3-xhJrv^°Pt 0 7h>Iix^ 

;U, Mtert-^U, ^Ptf^Vlgtert-^k ?°P tV^'J^-^/tert-^ 
;Ux-x;U7^x-h1|<DxXx;i^I^tf^ 

^u>^ij=i-;i,vp<t;ux-x;u-^i -xMrv-2-? 0 p/<v/-;KZMtii s ££;g$iJ 
Tffo&?°peu>>?U=i-;i^/^;ux-^U7^x^ 

[0079]«;^lj(D^fflM[i, *-Xj§fj!l OOSGdft LT200- 1 , OOOSIK ^[Z4 
00-800 W£?JlTf&£o 

[oo8O]*#g0jcD[>vxh*;ffi[z[^^ 

(R1)S^VX[*TISit(R2)|Z^tl^iL^«mM¥^^Ml , 000-50 
0, 000 S £?£L<(*5, 000-100, 000(7)^(7)^ If '&ZttfV$&t)K OftbdH 

[0082] 
Hb24] 



(iC*. R 00, (£7KflJ!^ ^;uSXtecH 2 co 2 R 003 £^-f o Rn&mw^s ^;uS 
X(ico 2 R 003 £^-f o R 003 [£j^H&i ~1 50EfI#U ^ttttXteSSttGWi^uS 
^^1-oR 004 (i7K^Jl^X(i^lfti~i5(D*;U7tt^vSX(i7KIiS^^«i 

1ffi(7)^^7K^S^^-ro R 005 ~R 008 (7)^<«tt1i@lim^iJl ~1 5(7)*;U7tt'4rvS 

X(i7KIiS^^«i1ffi(D^b7K^S^U^y[i^€M43i:[37K^Jl^X 

(i^fn ~i 5(7)ii0i^ N ^mtxmmt0T)^)^^to R oo5 ~R oo8 (ii:^ 

(7)*;u^vSXIi7KltS^^^1-^2ffi0^^7K^S^^L,^y(i^€M43i 

mmm3^^50-co 2 -u y Am^^t^^m(Dmt7m^^toR mo -R m3 (D 
u m itz^Mbmzim^xitmmmi ~i sammt^ tfisttxiistto) 

TJls*Jl,&&7fit 0 R mo ~R m3 ltKlMzm£Bf$.LT^Xjb ^0)li^[zliR 0,0 ~ 
R 013 (D'>)Jj:<^1^[*mmiai~15<D-CO 2 -^1i^^«2iia)^b7K^ 

g£*U 3£y [*^H^H&3i[z^^Xli^^lSi -1 50)EfItt, ttifctfeXliS 

^(7)7;^i>>s^-r o R 0i4 (im^7~i 50)%m &mt&m&x\t&m&mt 
7m&%^t&7)i*)i&ttt 0 R 0]5 \m^%m&&^t o R^^m^xit 

*f ;u££^-f o R 0l7 (im«n ~8<Dititt*U #ii£tfcxiigtfca>7;u*;ug£*-f 0 

k' [*0XI*1 Vfo&o a1 ' s a2\ a3' , b1 \ b2\ b3' s d \ c2\ c3\ d1 \ d2\ 
d3' s e' ltOM±'\3zM<D%lVfo<<), a1 ' +a2' +a3' +b1 ' +b2' +b3' +c1 ' +c 
2' +c3' +d1 ' +d2' +d3' +e' =1 ^;HS« 0 f\ g\ h\ i' s j' [*OJsl±1 *;1§<Z) 
»T?&y , f +g' +h' +i' +j' = 1 £;i£«o ) 

coo83]^fc\ ^ti^tKD^cDmmmz^xit, R'-R^mwLtz&otmffixfo 
ioo84]*mw<Dm#*itGtoti*m<DM#*it'&m<Dm£}tm\t* ^ o : 90-9 

0:10, !^[Z20: 80^80 :200)SMika)®fflrt[3feSCi:^ff^U^ o *f§Wa)ii 
[0085]fcfc\ ±aEit 5HMb£«l m[3RSb-r2mJ2i±^»P-r*Ci:^T^ 0 $ 

[oos6]*^0j(7)uvxhw*'4[3[i, jEic^fij^sij^^jp-rsct^T^So mm 

WmftltLXlt, W-fyft^m^ 00-1 , 000, $?£L<I£1 50~800T% frO^S 1 

i*K37x/-;H47KItS^2om±^-r^^^^(7)^7x/-;H47KIiS(7)7K^Jl^ 

*^SSS(c«fey^tLT¥^0~100^U%©iiJ^T*X[*^ : F-P«3[c*;U7t5^> 

S^^1"^^b^^(7)l^;U^vS(7)7K^T^It^S^S[3j;y^<tLT¥^8 

0~i00^;u%<Dfi]£T?m&L^b^£IE£-r£ o 

Coo87]«:fc\7iy-;ui47Ktt»xi**;u^e/S<D**Ji : F-a)ii^ssS(cj:s 

MMMi, ¥^^x/-;utt7KItSX[i*;u^vS^(7)o^;uo/oJa±, &?£L< 



[0089] 





[0090] 
Hb26] 
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03 



D12 



;ooh 
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[*#ii£#<07;u*;u*X[*7;u^u£, ^^li-(R 207 ) h cooH^^-r o R 204 (i- 
(ch 2 ) - (i=2~i o), ft*»6~i 0(7)T'J-u>S> *;U/t*-;uS* tju*-;uS, 
K^JS^XttiKIIJS^^-r o R 205 l*^^if 1 - 1 0(D7;^U>S, tt*»6~ 1 0 
(7)T'J-u>S, *;U7t5-;uS, x;u^-;us s I£ifiJ^;m^ftJ^£^-f 0 R 206 (i 
tKIij^ ^!Si ~8<DW.mftJUtw&ft<DT)\,*)\,&. 7;^-^S, xii-eti 
^7KItS-eM^tL^x-;uSX(i«^;i,S^^-ro R 207 l*^«n ~1 0(7)1 

©fiSfc-C&So u s h[40XI*1 Vlb&a s. U s\ t\ s' \ t" l*-t*l-€ r *ls+t=8 s s' 
+t' =5, s" +t' ' = 4£;1£U ^O^x-^-t^^^^.ttl 0(7)7KIIS^ 
-rS^a^fST-fc-So al*a(D8), (D9)(7)^^(7)^M^100~1, 000<t-f& 
»-Cfc*o ) 

[0091 ]±fEi£*R 2( \ R 202 tLXlt. m*-\£fcmm=?s ^;US, x^;uS N ?>;uS. 
?°p t°;uS, x^-;uS, v^p^^v;H, R 203 <tLT [* s 0i];Ltf R M \ R 202 <t|H]*§&t 
0), SfclMi-COOI-U -CH 2 COOH s R^LThfc, 0l]7ttfx^U>g, 7i- U>S N 

7d;ut^-;uS n x;U/1s-;uS, ItfflJjii^ mnm^s R 205 tLX It, mx-lt*?^ 

i&iMtR^mmtebcD, R^tLxitmTU&mw^, ^;us, x^;us N 

;uS, ? 0 Pt°;uS N x^-;uS % v^p/\Jpv;uS N ^ti^ti7KIiSTrM^te^x 
[0092]ZZT% &#fl]ftl£lJ<0&*££gi:LTI3\ Tffi-tea(L1 )~(L4)-^£ 

(7)hU7;u^;uv i ;;uS^^ii4~20(D7h^v7;^;uS^^ifb^ o 



[0093] 
Hb27] 

R LD1 
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(L3) 
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[0094]±aH^flJ^J<Z)iE^M[*, *-X*StJj|1 OOSBIZfcTU 0~50S|5, #£L< 

[*5~5o«s, d;y»*L<[*io-3osi5T*fcy. m^xii2iija±^;i^Lr^fflT?t 
*o sB^a/)<5W[ciifc^ixtjB«i4<Di^±3&v«j:^Ji^3&<aE)y s 5ow*a«t/^ 

[0095]^fc\±IH(7)^a^®$iJ^P^JI*^x/-;ut47KitSXI**;u^dr^S^ 

[0096]^(Z N *#gE<&I^XMsm[z[± % i£St^b£^£lB£1-6^^-e£3o 

[oo97]^st4^^^<tLT(i,it^^Sij^y^^i-^ii^VvxhM^[3te^-r^ 
m^mr^m, mmmy^ms *^^vs^tt^>ti*ib^i, 

;UT5>, n-^°Pt°;U-75>, -fV^°Pt°;U75>, n-7>;i/75>, -fV^>;UT5>, 
sec-7>;U7S>, tert-^;UT5>, ^f;i/75>, tert-"75;U"75>, ->^P^ 

y-;U75> N T->;U75>, KfyJl/75>, -tz^UTSX ^fU>v75>, x^>v 



75X xh^x^U>^>£5>1|#W^*U ^-M(7)Igte^75>^I<tLT, 
;U75>, yifJl/75>, v-n-?°Pt°;i/75>s v-TV^Pt 0 ;U7S>, v-n-^> 
;U75>, v-fV^>;U"75>, v-sec-^;U7S>, v^>^;UT5>, yy^P^> 
^;U75>, v^v;UT5>, yy^n^v^75>, v^^;UT5>, V7hy^;u 
75>, v/-;UT5>, yfyil75>, vKxv;U75>, viz^;UT5>, N, N-v^ 
^;U^U>vT5>, N, N-e/^;UX^U>e/75>,N, N- v^Uxh^x^U 

;UT5>, MJ-n-?°Pt 0 ;u75:A MMv^Ptf^sX h'J-n-^>;UT5> N HJ 
-<V^>;UT5>, MJ-sec-^l/T-SX HJ^>^;U75>, MJ v^7P^>^;UT5 

> N MJ/-;U-75>, MJf^^SX h'jKxi/;U75>s h l JHz^;U7'5>, N, N, N' , 
N' -xh^^^^TLy^vTS^, N, N, N' , N' -xh^^;UX^U>v>"75>, N, 
N, N', N' -xh^^^^xh^X^I^^/O^S^^^J^^^o 
[01 00]£/i N ;lJ5jc75>^I<tLT(i, 0iJ^.!iv^^^x^;U75>, ^^;Ux^;u^P 
t°;yT5>, ^>v;UT5>, :7x*^U75>, ^>yJby7fJb75>iWJ^^^, 

X N-^UT-'JX N-If;l/7-'J>s N-^Pt^l/Z-UX N, N-v^UT 

-'J>, 2->^;u7-U>, 3-^;u7-'JX 4-y^;u7-g>, x^;i/7-U:a 
^Pt^yy-'J^, MJ^^-UX 2--hP7-'J>, 3--hP7-U>, 4-"h 
P7"|J>, 2, 4-v-hPT- , J>, 2, 6-y-hP7-'J>, 3, 5-v-hP7-U>. 

n, n-v>^;uk;u^v>^), v^x-;Kp-h l J;y)75>, ^^yv7x-;u75> N 
MJ?i-;y75>, 7i-y>y75>, :K7^U75>, v75/^7^U>, t° P-;H£ 
S{*($J7t(£t:P— ;k 2H-l°p— ;k 1 -y^nf □— ;k 2, 4-v^^;yt°p— ;y. 
2, 5-v^^;ut°p-;u, n-^)i)cu—)im)^^V-)^%%m\tm^\t^-^ 

w-)\,s jv**vv-)ism)sTTV-)immi*m7Li£TTV-)\s, jvttv- 

-2-7x-;u-f5£V-;HIK t°^/-;H^*, t£n>)ymmfo 

(^j^[^ep'jx2-^;y-i-t o pu>^),epuv>!^^(^^[^ep'ji;> N 

N-^;ut°P'jv>, bfp'jv/X N-^;ut 0 P'JK>^)^5W;>!^2i^s -f5 

^Ptfjuf'jvX ^yuf'jvX 4-d -^>;y^>^;y)t 0| ;v>s v^;ut 0| jv 
X MJ^Ubf'JvX HJx^;ut 0| JvX :7x-;yt°'JvX 3-^;y-2-?x-;u 
t 0| Jy>, 4-tert-^;Ut 0| Jv>, vT'x-^e'JvV, ^V^Hf 'J v>, ^h^vt° 
'JvX ^h^yt 0| Jy>, v^h^Pvbf'JvX 1 ->^;y-2-t 0| JKX 4-t°P | Jv/ 
t 0| Jy>, 1 -^;u-4-7x-;ut°'JvX 2-0 -x^;y?°pt°;y)t° l Jv;A75/ 
t°'Jv>, e>^;y75y*t 0 Uv>^), t°'J^v>!^*, bf'J5i»SSgtt s t°^v>i5§ 
tf7!/'J>S»(*:, e^'J^Sift, t°^'Jv>!^*, tf^j^mmtts 
^u^'j^f^*, -<>K-;Hf Sffc, -<v-r>K-;H^*, 1 H-4>w-j\,mm 

-rv^y*'j>ii^*, 5/>/'j>sift, ^i/u^Sf*. ^/^-tHj^s^ 



T^y^%m\t, vy-ymmi*. VTs^mmfo, ^^usaM*. 
[0101 mt s *j\,tf*is&ttt&'£m.mit£®itLxits m^itr^y^BMrn, 

ttt—'Us 7x-;U7^->, xut->, Uv>, 3-75/t°^v>-2-7i;u 
tf>Wts ^+v77-»f^lfs^, X;U*x;uS£;ff«#Mf^b£#!]<tLT3 

ttz-smmit'Sfos ^o^y^-^^-r^mmit^, 7;u=i-;H4it 

mmitSfotLXlts 2-tKP^vt°'Jv>, 75/^UV-;k 2, 4-JF/U>V7h- 
;k 3--f>K-;i^S/-;H=KV-K ^yx^y-;U75>, vx£/-;i/75>, h'J 
x^/-;i/75>, N-x^;Uvx^y-jU75> N n, N-yif JH^/-Jb75>, h 
'J^v^P/V— 2, 2' — fS/vx^y— 2-75/x£/-;u s 3-75/ 
-1 -^P/V— ;U s 4-75/-1 -Z?$S— 4-(2-tKPJrvx^;u)^E;U/1siJ 
X 2-(2-tKP J Fvx^;u)t° l Jv>, 1 -(2-tKP^>x^;u)t°^7i»s 1 - 
[2-(2-tKP J Fvxh^v)x^;u]t°^v>, t^'J v>x£y-;k 1 -(2-th* 
□ JFvx^;u)t°P | Jv>, 1 -(2-tKP^rvx^;U)-2-t°PUvy>, 3-t°^Uv 
y-1, 2-^P/^v^-— 3-bfn'Ji/y-i, 2-^P/^v^-— ;k 8-tKP^F 
i/iP'ji/X 3— SMWJi//— ;k 3-hP/V-jk 1 -p < ^;u-2-t 0 pgv>x 
1 -Tv'Jv^i^y-jk N-(2-tKp J p>x^;u)?$;iH'5h\ n-(2- 
tKP*^x^;uMy-=i^>75hW0iJ^£*i&o 75h*S»fttLTI*, *;UA7 
5h\ N -p^Ut^U A75h\ N, N-v^U*;UA75h\7-t?h75K\ N-^;i/7 
-t?h75h\ N, N-v^;U7-tzh75h\ ^Pt°^>75h\ ^>X75KH WJ;S£*l6, 
•<5K&3£ft£:LTI*, 7$;i/>r5h\ ^>W5h\ 7l^5hWfliJjS£*l£> 0 
[0l02]M(z,TIH-^^(Bl)S^(B2)^$ti^^St^b^^^lB^«-<!:t 



(iC*. R 30 \ R 30 \ R 30 \ R 30 \ R 308 \ttti&M<k±LLXmm)£, ^iKtHttXIiSttO) 
j*«n ~20(7)7;U J FU>S, R 304 s R 305 s R 30 \ R 309 , R 3,0 [£7KHJ1^ % i£«n ~20 
<07;U*;U£X[*75/g£j*U R 304 <hR 305 , R 304 <tR 30 \ R 30 W\ R^R 305 ^ 306 , 
R 30 »tR™\t^H?M$£LXm&Mf$.LXt>&l\ S N T N U(*^tL^tLO~200)SIS 
T*&3„ <IU S, T N U = 0(7)<^ R 30 \ R 3( \ R 306 x R 30 \ R 3,0 (i7K^Jl^ ££Sfcl*o ) 
[01 04]ZZT:\ R 30 \ R 30 \ R 30 \ R 30 \ R 308 <7)7 S<tLT Its ftSH&l ~20, 
&?£L<(*1 ~1 0, MKJf^lXttl ~8<D*,<DT*&y, JUfrMlCli, ^U>S, x^U 



[0103] 
Hb28] 





Bl 



B2 



n-^°Pt°Ly>S^ -<V?°Pt°U>S, n-^U>S, -fV^U>S, n-'O^ 
[01 05]£fc, R 30 \ R 305 N R 306 N R 3( \ R 3W 0T)^)^tLXlt, j£«n -20, 

L<i*i ~8, sE(cff*L<[*i ~6(Dt(7)T?fcy, ctibiiUfi^, imtoi^r 

tiXfa^Xlb&i^ ^;uS, ifji/S,n-^ne;i/S s -f7? 0 Pt°;uS N 

n-^>;uS N -Yv^tMUS, tert-^;uS, n-^^ ;uS s -fv^>^;uS, ^ 
v;uS N ;uS N fv;H, KxvjuS, HJTv^Ss v^n^>f;i/S, v^p^ 

[01 06] R 304 <!:R 3t \ R 304 <tR 30 \ R^tR 306 , R™tR 305 tR 30 \ R 30 WWf 
tiL-f&m^s ^(Dimmmm^ ~20, £<J$?£L<I£1 ~8, ^C:fc?£L<(£l ~6Tr 
&y , ^tz^^(Dimtm.mm ~6, ftlzi ~4<D7;u*;ug##i&LWTt,<i:l,*o 

[01 07]S N T N U[i^tl^tlO~2O0SifT?fey, £U ff*L<(±1 ~1 0, MKJf £L 

[0108]±IE(B1K (B2)(D^^<tLTM^^[Zli, HM{2- (*Mf->*Mf» 
X^;U}T5>, h'M{2-(>h J FvX^v)X5 1 ;i/}T5>, MJX[2- { (2-p<MrV 
xMfv)^Mp>}X^U]75>, h'M{2-(2-^hJrVXhJrv)X^;H7S>, MJ 
X{2-(1 ->h^vXh^v)X^;U}-75>, MJX{2-(1 -xMp>xMp»X^ 
;H75>, h'M{2-(1 -xh^-v7°P7K^rv)X5 1 ;U}T5>, h'JX[2- { (2- tKP 
JF^Xh^F^)Xh^>}X5 1 ;U]T5>,4, 7, 13, 16, 21, 24-^dr+^dr+f- 1 , 
10-vT¥^v^7P[8. 8. 8]^Jf+J-=l1f>, 4, 7, 13, 18-7^**^-1, 10 
-v7fev^P[8. 5. 5]x^zih^> n 1, 4, 10, 13-7^**^-7, 16-^7 
if^V^7P7|->7^X±l>, 1 -T+f- 12-^ r 7>-4, 1 -7+f-15-£^>-5 N 

1 -7f-i Q-vv^y-Qm^mi mzm=mr^. r-^mm^ e 
niyjymmit, &jv>mmi*, *;^mmi*s r^mmmWs ym&^t&t; 

mmitGtos tKP*v?xx;uS£^«it§iii"b£^ 7;i^-M£iirgiii"b£ 
#g,75K!^f*,l'5K!^f*, HM{2- W*v^h*v)x^;M7SX MM{ (2 
-(2-p<MfvxMrv)xT;u}75X MM[2- { (2-^h^>ih+y)^fiHxf 
;U]75X1-7if-15-^^>-5H^*L^ 0 

[01 09]±3E££14<b£!feia)BE£Ml*, l£#££ij1 SlMzftLTO. 001 ~1 OSIK Jf 

*L<(*o. oi~igpi?^ 0 iB^M^o. oo^u*ffivfoz>tmnmtLxm)]mtf 

[01 1 i]^i^[3=c-cooH-e^^s^-r^^^<!:Lr(i,^J^(iTIHi 

ii&tfiiii^biii&iisi^ 

^bfiISM±Tr(7)x>^7^x^S$^(7)-e$)^o 

[I||]TIH-^^(A1)~(A10)l?^^^^(7)7x/-;Ut47KIiS(7)7K^Jl^ 
(D-^it±^-R m -cooH(R m itmmm ~1 0(7)iIiI^X(i^lli^(7)7;U 



[IIil]Tffi-teiC(A11)~(A15)T^*L^b^ 0 

[01 12] 

Hb29] 




Al A2 




«IU i£*R 408 (*7KflJ^;m^,iuS£^To R 4( \ R 403 li^€tL7K^Jl^X(i 
^ISi ~80iItllttX[*^iiStta)7;u4r;uSXl*7;i/^--;uS*^-r o R 404 (i7K 

(i-(R 409 ) h -COOR'S(R' [i7K^Jl^Xli-R 409 -cooH)^^-r o R 405 (i-(CH 
2 ) i -(i=2~io) N ^^ii6~iO(7)T , >i-u>S^;u^-;uS,x;U/l-s-;uS N ii^ 

Jl^XM^Jl^^1- o R 406 (i^il1~1O(7)7;^U>S,^il6~10(7)-7 

'J-u>S^ *;U7t5-;uS, x;u*_;uS, ItHil^ XttflSHJ^^-f „ R 407 (i7Kf! 



7KIiS^m&£;h,fc?i-;uSX(*«^uS£^-to R 409 (*i*f!fn ~ioolfitt 
Xi*^tttt07;u^u>S*^-ro R 4l0 i*7Kif§JlTX(*j?tflfn -scdm^xi* 
^i^^(7)-7;u^;uSX(i7;u^--;uSX[i-R 4,, -cooHS^^-r 0 R 4,, [*j?tliifc 

1~10(DMttXI*^tttt<D7;U^U>S^t"oi(*0~5<Dfi»-C&* o u s h[*0 
X(*1 Vfo&o si s t1 , s2 N t2 N s3 N t3, s4, t4l*-£;fl-£;tls1 +t1 =8, s2 + t2 = 5 N 
s 3+t3 = 4 N s4+t4 = 6£;l£U frO#7x=;H»ft*[Z{|>£<i:t,1 O07KItS£ 
*-r*«fe5*»T?&* 0 ^ii£(A6)£D1b-&MIi¥Wi1, 000-5, 000<t 
-rS»T?&*o AliiCCATXD^^SM^iS^Ml, 000-10, ooo<t«ii 
T-fc-So ) 
[01 13] 



Hb30] 




A15 



(R 4( \ r 40 \ R 4,, [i±IH<t|H]4i(7)EP*^^-ro R 4,2 li7K^^TXIi7KItS^^-r o s5 N 
t5[*. s5^0, t5^0T:\ s5+t5 = 5^ii£-rSI»T?feS 0 h' 1*0X1*1 X'fo& 0 ) 
[01 1 4]#j£#i:LT, mfrW(3[*Ta5-te iCAI- 1 ~ 1 4 At/ All- 1 ~ 1 0T*^*tl 

[01 15] 
Hb3l] 




(FT ' (£7KflJ!^;mCH 2 COOHS£^U ^b^ttlZfcL^TR' ' (7)1 0-1 OO^E 
;U%[£CH 2 COOHST?fo& 0 a, « [i±I5<t|s]^(7)mP*^^-ro ) 
[01 16] 



Hb32] 



:H3-C00H 
AII-2 



l 2 COOH HQ — J)— CH 2 COOH 

AII-5 AII-6 



CH 2 COOH CH 3 

k HoXi 



[01 1 8]±aH^ : F-rt[Z = C-COOHT?^+LSS^-rS'fb^!teia)^PM[*, / <~ 
X*fIg100S|MzftLT0~5SlK$?£L<f*0. 1~5ffl,«fcy#£L<l*0. 1 ~3g|J s H 

[01 1 9]^[z N *|§0J(7)UvXhW*'4[3li, ^^^iJ<i:Lr7ir^L/>-7;u=i-;H^^ 

[0120]T-tr^U>T;U=i-;U!^f*<i:LT[i,TI5-|S^(S1) N (S2)Tfj*£;h,&t 

[0121] 
Hb33] 



;di_ c = c _J_ r5 d 

0 — (CI 



H CH.Oi H H(OCH 2 CH 3 )> 

SI S2 



(iC*. R 50 \ R 50 \ R 50 \ R 50 \ R^lt^ti^MmW.Ts Xltvtmmi ~8<DW.&fts 
^ttttXI*I8tt<D7;^;uST?&y, X, Yf£OXI±iE!&£jSU TfEfit£;l£-f& 0 
0^X^30, 0^Y^30 N 0^X+Y^40^^)o ) 

[01 22]TWu>T;u=i-;HiSf*<tLT^L<ii, -f— ;u6i s V—y^s 
— ;U82 N ■+*-— ;n 04 N ■+*-— ^y— ;n 04E, f— ;n 04H N +)-— 
— ;n 04A N ■+*-— J— ;i/TG s -f— ?-r/— ;upc, f— ;U440 N f— 

;U465 N ■+)— ;U485(Air Products and Chemicals Inc. fi) * "tf— 

;uei 004 ( b m <b^ii («0 M) ll#Wb*i<§> 0 

[01 23]±IE7-feTLy>7;U=i-;Hf 2i{*0»Ml£, UvxMM^i ooll%* 
0. 01~2Sm%H«fc L JJf£L<[*0. 02~1li%«o0. OlSM^ocfcU^L^ 

[01 24]*&E<0l^*h#**[::li, ±I5^Jani3ft £j£#<!:LT^t14£[r]±2 

[01 25]zzt\ !?-®;St^ij<tLT[i#'i'7|->t40ta)A^?SL<, a-?;u?tp7;u 
^jufj^vif^i^y-ik »**b7;i>4r-;uxxx;k /<— 7;u^-p7;u+ 

^^H^[fbtL^ o ^ij^[^P7-KrFc-430j, rFc-431 jd^+LtftS: 

X'J-xA(*)fi)^-7P>rs-141j,rs-145ja^*Lt,jiffl^(*)fi),a. 
_^V>rDS-401J, TDS-403J, rDS-451 j(L^-r*lti^4r>X*(*)fi), 
^7T^rF-8151j(*B*^>4rX*(*)fi), TX-70-092J, Tx-70-0 

rFC-430j(ttSX'J-xA(^)M),rx-70-093j(if^b^xm(^)S)^ 
lfb*l6 0 

[01 26]*^0J(DUvXr-W*'4^fflLT/^->^^^-r^[3li N ^flKD'JV^^ 

f-^>^(7)¥;^11J1^0. 3-2. 0jt/mi:«<fc5(3^U -ti^>h^V-h 
±1?60~150°C, 1~10^r B 1,$?*L<[*80~130 o C, l-S^I^'M-^-r^o 

flj§ s x4rvTU-+f- N X*if|a)BX*jU3M££lXI*»^f££li3fcm1 ~200m 
J/cm 2 |SJt, £?£L<(i 1 0-1 OOmJ/cm^S^^^^dMltLfctt, ^h^V 
— h±T?60~1 50°C, 1 ~5flfilk £?£L<I3:80~1 30°C n 1 ~3#fii]7KXhx£X7K 
-y^-^(PEB)t^, 0 0. 1 -5%, $?*L<li2~3%7 L h^^;U7> ; E- 
^AtKP ^rvK(TMAH)^(7)7;U±lU7K;f JfttDStfi 0. 1 ~3flfilk fc?£L 
<l*0. 5~25MH, ;I«(dip);£, /^K;Kpuddle);£ N X?V- (spray) ;£^(7)^;£[Z 

ftlzM X^;U^-^(7) 4^^248- 1 93nma)is^^X[iX^>TU-if-, X^ 



[0127] 

-mzmfcu mm, mm^ ±v^?mmzmtixi^tz&b, m^n^mmm^ 

lZ&&WLmiX\JLlZ%mX-fo&o ftfCArFX^i/TU— 9 s -, KrFX4rVTU-+f-(7)ffi 
[0128] 

immmmTs £mm&tfmMmz^Lx*mttmimizmwt&t>K *mmt 
TtmMimzmmzti&tnxitt^o 

[O129][^^iJ]*^0J(D^h>^^^^^^^iI^^b^^^, ia 
TiZTjktmJiX'Sj&Ltzo 

[0130] [£j£$J 1 - 1 ] Monomerl 0£j&324. 3g<J)7W ;H££300ml(7)^>-ti 
>[Cj§«Lfco COJ&fSM^&KttU 327. 2g(Dv>7P^>£vX>£40 o CklT-e2 

mm^iixmTLtzo mT^m^x^ 2mmmmmv* ^ommTmrnuztz^. 

608. 5g0)5-y;i/7t?;^>-2-*;i/7t?>^^b*lfc o J&$l±97. 9%t?feofc 0 
[0131]328. 2g(7)5-y;U7K;U^>-2-±i;U/K>|t(t240. 6gO)^It^;I^Lfc, 
c<Z)J5J£;I£&l::*fU 254. 5g(D35%iiIt'(b7K^7K^50 o CJaTT?6B#rBl^[tr 
iSTLfco;*ST^,z<Z)J5f5;I^^l. 5l(7)7R£0. Skg^SM^h'J^AO);!^- 
^^icfeftfco 1 l(Di^ltx^;n?3[I]tttli^m\ ^«lffil*7K2JtLfc^l£^$#, M 
J±T;I3fBL/c 0 *§b*ifc$£££l . 2i(D^y-;HzJS«L, to<ffi*<Z>J8tSI* U ^ A^*P 

mZfr-DtztZZ, 247. 6g(7)2-tKP^rV-4-^^hUv^P[4. 2. 1. 03, 7] 

[0132]231. 2g(7)2-tKP J Fv-4-^-^h l Jv^P[4. 2. 1. 03, 7]/^>- 
5-7h><t227. 2g(Dh , JX5 l ;U75>^1l(7)^^5 l U>[Z;^¥L/co C0)J5f5;I^ 
ttlC^U 188. 2g(DW) )l00^^5°C\>jLTX^mr^\iX)$iTLtzo 

m^x2mmm^mmz^s misnm&tem* fcftmm&fri\ m^tz^mm 

^)W)\s-h7U0n-?v f J^-J\zxmm.Uztz.h, 236. 8g(7)^^g;Hl5-^ 

V-4-7hJF^h l Jv<7P[4. 2. 1. 0 3 ' 7 ]/^">-2 — OKMonomerD^fb^lfco 
1|R*I*71. 0%Xh^tz o 

1 H-NMR(CDCI 3S 270MHz) : 51. 64(1 hU ddd) „ 1. 77(1H N ddd) N 1. 92(3 
H N d) N 1 . 96~2. 1 1 (2hU m) s 2. 52~2. 61 (2hU m) s 3. 21 (1 H N ddd) N 4. 5 
5(1H N d) N 4. 62(1H,d),5. 59(1H,t),6. 08(1 hUt) 

FT-IR(NaCI) : 1 776cm"\ 1 71 2cm~\ 1 635cm"'[01 33] [-&J?£0I]1 -2] Mono 
mer2(7)^j3)cMonomer1 (DStftlZft^Xs TWJl'ffc&Vls'OWtVtTMZg.Z.tz 
&LtUtm&mn<DftM&mVmLs Monomer2$if; 0 

, H-NMR(CDCI 3 , 270MHz) : 51. 80(1H^ddd) s 1. 93(3H N s) N 1. 96(1H N 
ddd), 2. 78(1H N s) N 2. 91 (1H,s),3. 09(1H N d) N 3. 24(1H N d) N 3. 09 (3H. 
s) s 4. 59(1H N d) N 4. 66(1H s d) s 5. 61(1H % t) s 6. 09(1H N t) 
FT-IR(NaCI) : 1 797crrf\ 1 734cm\ 171 4cm\ 1 633cm H [01 34] [£f$.®\ 
1 -3~8]Monomer3~8(7)B-j3)c|H]^i(7)^;£T:\ Monomer3~8$1#fco 



[0135] 
Hb34] 




Monomer 5 Monomer 6 Monomer 7 Monomer 8 



[O136][£j£0]2-1]Polymer1<Z)£fi£88. 8gO)Monomer1 % 8. 6 S <D*$0i)J\, 
K3-*;U7f*4ri/-1 -^;U^Pt°;U, 78. IgCDpWU^Ittert-^U^xh^t 
h*P77>2L[ZjSjBL, 1 3. 1g<7)2, 2' -TyeX'TV^P-hU^^P^/co 60°C 
TM 5B#Hffi #LfcSL 3*JET»HeLfco <#bftfc^££xh7tKP?^>800ml[::;!§ 
fl¥U n-^>20Ll:jgTLfc. ^i:fcHJ»tt$-ajiLTfl»y, MIZn-/sJF^>2 
0LT?gt^L,40°CT?6B#fH]Jl^K«Lfc^6, 101. 2g(DTIBiCPolymer1 

[O137][£j#0]2-2]Polymer2O)£j£l12. Og(7)Monomer2 x 8. 6g0»££'J 

;Hft3-*;U/P4ri/-i -^;u^Pt°;u, 78. ig<D^^'j;uKtert-^;u^f-h7 

th*P77>2L[ZjSjBU 13. 1g(D2, 2' -TVtfX^V^P-HJ^Jn*.*:,, 6 
0°CT*1 5B#r B 1tf #L/-dt, MET;I^Lfco ^btlfc&^x^tKP^VSOOml 
izmmU n-/s^>20L(Z;jSTL/-r o ^CfcSM^liiLTlXy , jEKn-'V* 
■^>20LT?^L,40°CT?6^F B 1S^I£<iLfci:C6, 106. 8g(7)TIE^Polymer2 

[0138][^^iJ2-3~40]Polymer3~40(7)^i5)c|5]4i(7)¥;£T:\ Polymer3~4 

0£*§fc o 

[0139] 

Hb35] 




(Polymer 1) 

(al=0.05, bl=0.40, dl=0 55, Mw=8,800) 



(Polymer 2) 

(al=0.05, bl=0.40, dl=0.55, Mw=9,900) 



(Polymer 3) 

(al=0.05, bl=0.40, dl=0.55, Mw=9,100) 



(Polymer 4) 

(al=0.05, bl=0.40, dl=0.55, Mw=9,900) 



[0140] 
Hb36] 




[0141] 
Hb37] 




(Polymer 9) 

(al=0.10, bl=0.20, (11=0.70, Mw=8,100) 



(Polymer 10) 

(al=0.10, bl=0.20, dl=0.70, Mw=7,600) 



(Polymer 11) 

(al=0.10, bl=0.20, (11=0.70, Mw=8,30D) 



(Pohmer 12) 

(al=0.10, bl=0.20, dl=0.70, Mw=10,000) 



[0142] 
Hb38] 




(Polymer 13) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,500) 



(Polymer 14) 

(al=0.10, bl=0.20, dl=0.70, Mw=10,200) 



(Potvmer 15) 

(al=0.10, bl=0.20, (11=0.70, Mw=9,900) 



(Potvmer 16) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,500) 



[0143] 
Hb39] 




[0144] 

Hb40] 




[0145] 
Hb4l] 




[0146] 
Hb42] 




o 



(Polymer-1 ~40)[ZO^T, isisTsHzLtz^Oftm TOflMffi^Tofco 
[01 50]±IH^r^iJT:i#btL/-c^'J-7-(Polymer1 -40) &U^fEit-C^£*l6* 0 
'J-7-(Polymer41 , 42) ^K-X^l^LT^ffl U TfEit^£*l6I£#§££lJ (PA 
G1 ~8), TIH^-e^$^^^$lj^P^IJ(DRR1 ~4), i£S'|^b£^ TffiiC"C*^$ 

-430(fi^3MM)0. 05S«%^#t;^^^[3;^¥LrUvXhW^ISl^L, H 
d^fl^^O. 2jumO) J f7P>i[^U^-T-jiia-rSci:[3«fcy s UvXh;S^tL 

[0151] 
Hb45] 




(Polymer 41) 

(al'=0.15, bl*=0.35, dr=0.S0, Mw=8,900) 



HCH 3 H CH 3 H CH 3 H CH , 

1/ \J-di- y. : ' ■■ Jbi' T7 ~T,r {,' 'Jd:< 

H C0 3 H H H f=*0 H }=0 




(Polymer 42) 

(al'=0.15, bl'=0.20, cl*=0.15, dl'=0.50, 
Mw=10,200) 



[0152] 

Hb46] 




[0153] 
Hb47] 




[0155]UvXh$£vU=l>^X/\— ±^Xt°>=l— 7V>^U 0. 5jUm(7)Jl$[Z^ 
*fTLfco Z(7)^U=i>Ox/\-£7t^h^V-h£ffll^T1 1 0°CT?90f3>|H]'<— $ 

Ltz 0 C^ArFxJpvTU— tf-Xi^/W-^ttiL NA=0. 55)£JElvtPft 
U 1 10°C-e90^r B 1K-^(PEB)^L, 2. 38%(Df-h7^;U7>^-^AtKP 

[OlSelUvXh^l^iffiliJilT^IIgfZOl^Tofro^-fs {iJt(Eth, mJ/cm 2 ) 

M(Eop, mJ/cm 2 )<tLT, CWH^MlCfcltS^SI LTl^-OT^KX^-Xtf) 

PGMEA:^PtWyj=l— ;U^;UX— x^T-fex— hPG/EL:PGMEA70%<!: 
ILIix^;U30%(7);I^j^ljTBA: h'J^>;UT5>TEA: HJx£/— ;U75>TMME 
A: h'M^h^V^h^VX^UTSVTMEMEA: HjX*Mri/XMr*>*Mr*>X^;i, 
75>[01 57] 



rat:*. 


mm 














>I-a; 


1-1 


(80) 


PAG1(2) 




TBA 
(0.126) 


PGMKA 

(600) 


6.5 


0.18 


<m 


1-2 


Polymer 2 
(80) 


PAG1(2) 




TBA 
(0.125) 


FGMTC A 
(600) 


6.4 


0.18 


mi 


1-3 


Polymer 3 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMBA 
(600) 


6.5 


0.18 


mi 


1-4 


(80)™ 


PAG1(2) 




TBA 
(0 125) 


PGMKA 
(600) 


6.3 


0.20 


mi- 


1-5 


Polymer 5 
(80) 


PAG1(2) 




TBA 
(0.125) 


p. ;mka 

<O0O] 


6.3 


0.20 


mi 


1-6 


(80)™ 


PAG1(2) 




TBA 
(0.126) 


pgmk.a 

(600) 


6.1 


0.18 


me 


1-7 


Polymer 7 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 


6.0 


0.18 


mi 


i-a 


Polymer 8 
(*.•. 


PAG1(2) 




TBA 
(0.126) 


pgmea 

(600) 


6.5 


0.18 


mi 


1-9 


Polymer 9 
iSC) 


PAG1(2) 




TBA 
(0 135) 


PGMKA 
(600) 


6.0 


0.18 


mi 


1-10 


Polymer 10 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(OO(J) 


5.9 


0.18 


mi 


1-11 


Polymer 11 
(80) 


PAG1(2) 




TBA 
(0416) 


PGM!-; A 
(000] 


6.1 


0.18 


mi 


1-12 


Polymer 12 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMKA 
(600) 


6.1 


0.18 


mi- 


1-13 


Polymer 13 
(80) 


PAGK2) 




TBA 
(04 26) 


PGMEA 
(000) 


6.0 


0.20 


mi 




Polymer 14 


PAG 1(2) 




TBA 
(0.125) 


PGMEA 
(000) 


0.0 


0.18 


mi 


1-15 


Polymer 15 
(80) 


FAGK2) 




TBA 
(0.125) 


PGMEA 
(600) 


5.9 


0.18 


mi 


1-16 


Polymer 16 


PAG1(2) 




TBA 
(0425) 


FGMEA 
(000) 


8.9 


0.18 


mi 


1-17 
1-18 


Polymer 17 
(80) 


PA0;i(2) 




TBA 
(0.125) 


FGMEA 
(600) 


5.8 


0.18 


Mi 


Polymer 18 
(80) 


PAG1(2) 




TBA 
(0.125) 


FGMEA 
(000) 


6.0 


0.18 


mi 


1-19 


Polymer 10 
(80) 


PAG1(2) 




TBA 
(0425) 


PGMEA 
(600) 


5.9 


0.20 


Mi 


1-20 


Polymer 20 
(80) 


FAG1(2) 




TBA 
(04 25) 


PGMEA 
(0001 


5.9 


0.18 


Mi 


1-21 


Polymer 21 
(80) 


FAGK2) 




TBA 
(04 26.) 


FGMEA 
((500) 


5.8 


0.15 


mi 


1-22 


! blymer 22 
(80 ) 


PAGK2) 




TBA 
(042-5) 


PGMEA 
(000) 


5G 


o.:a 


Mi 


1-23 


1 J m i 2 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(000) 


o.8 


0.18 


mi 


1-24 


lit, 1 
(80) 


PAGK2) 




TBA 
(04 25) 


FGMEA 
(I50O) 


5.6 


0.18 


me 


1-25 


P .1 ma 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(000) 


5.5 


0.20 


mi 


1-26 


Polymer 26 
(80) 


1AGK2) 




TBA 
(0.126) 


PGMEA 


5.5 


0.18 


mi 


1-27 


Polymer 27 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGME L 
(000) 


6.7 


0.18 


mi 


1-28 


Polymer 28 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 


6.6 


0.18 


mi 


1-29 


L'olym 29 
(SO) 


PAG1(2) 




TBA 
(04 25) 


P O.LEA 

(000) 




0.18 


me- 


1-30 


PoJ m 30 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGK1EA 




0.18 


mi 


1-31 


Polymer 31 
(80) 


PAG1(2) 




TBA 
(0.125) 


FGMEA 
(600) 


6.0 


0.18 


mi 


1-32 


Polymer 32 
(80) 


PAG1(2) 




TBA 


PGMEA 
(OOOi 


5.8 


0.16 


mi 



[0158] 
[*2] 





mm 








<»■«: 








1-33 


Polymer 33 


PAG1(2) 




TBA 
(0. 125) 


PGMEA 
(G00) 


6.8 


0.18 


mm 


1-34 


Polymer 34 


PAG1(2) 




TBA 


rOMEA 
(BOO) 


6.7 


0.18 


mm 


1-35 


Polymers 


PAG1(2) 




TBA 
(0. 126) 


PGMEA 
(600) 


3.5 


0.18 


mm 


1-36 


Polymer 36 
(80) 


PAG1(2) 




TBA 
(0. 125) 


POME A 

(600) 


6.3 


0.18 


mm 


1-37 


Polymer 37 
(SO) 


PAG1(2) 




TBA 
(0. 125) 


PGMEA 
(600) 


6.3 


0.18 


mm 


1-38 


Polymer 38 
(80) 


PAG1(2) 




TBA 
(0. 125] 


PGMEA 

(600) 


6.2 


0.18 


mm 


1-39 


Polymer 39 
(80) 


PAG1(2) 




TBA 
(0. 126) 


PGMEA 
(600) 


6.2 


0.18 


mm 


1-40 


Polymer 40 


PAG1(2) 




TBA 


PGMEA 

(600) 


5.5 


0.15 


mm 


1-41 


Polymer 1 


PAG1(2) 




TEA 
(0. 125) 


PG/EL 
(600) 


6.7 


0.15 


mm 


1-42 


Polymer 1 


PAG2(2) 




TEA 


PG/EL 
(600) 


3.9 


0.15 


mm 


1-43 


Pol,,,,,,- , 


PAG3(2) 




TEA 
(0. 126) 


PG/EL 
(600) 


6.6 


0.15 


mm 


1-44 


(80) 


PAG4(2) 




TEA 
(0. 125) 


PG/EL 
(600) 


6.6 


0.18 


mm 


1-45 


Polymer 1 
(80) 


PAQB(2) 




TEA 
(0. 125) 


PG/EL 
(600) 


6.4 


0.18 


mm 


1-46 


Polymer 1 


PAG6(2) 




TEA 


PG/EL 
(600) 


6.-1 


0.1S 


mm 


1-47 


Polymer 1 
(80) 


PAG7(2) 




TEA 
(0. 125) 


PG/EL 
(600) 


4.2 


o. . r, 


mm 


1-48 


(80) 


PAG8(2) 




TEA 
(0. 125) 


PG/EL 
(600) 


3.5 


0.16 


mm 


1-49 


(80) 


PAG8(2) 




TEA 


PGMEA 
(600) 


3.6 


0.18 


mm 


1-50 


Polymer 2 
(80) 


PAG8(2) 




TEA 
(0. 125) 


PGMEA 
(600) 


3.7 


0.15 


mm 


1-51 


Polymer 2 
(80) 


PAG8(2) 




TMMEA 
I'D. 125] 


PGMEA 
(600) 


3.2 


0.18 


mm 


1-52 


Polymer 2 
(80) 


PAG8(2) 




TMEMEA 

en. 1 25) 


PGMEA 

(600) 


3 1) 


0.18 


mm 


1-53 


(80) 


PAG8(2) 




TBA 
(0. 125) 


PGMEA 

(600) 


3.4 


0.18 


mm 


1-64 


(80) 


PAG8(2) 




TEA 
(0. 125) 


PGMEA 
(600) 


3.6 


0.15 


mm 


1-55 


Polymer 6 
(80) 


PAG8(2) 




TMMEA 
(0. 125) 


PGMEA 
,;6oo;, 


3.3 


0.15 


mm 


1-56 


Polymer 6 


PAG8(2) 




TMEMEA 
(0. 125) 


PGMEA 

(600) 


3.2 


0.15 


mm 


1-57 


(SO) 


J>AG8(2) 


DRR1 


TBA 
(0. 125) 


PGMEA 
(600) 


3.9 


0.18 




1-55 


Polymer 2 1 


PAG8(2) 


DRR2 
(4) 


TBA 


PGMEA 


3.8 


0.18 


* =e m f 


1-59 


Polymer 2 1 
(80) 


PAG8(2) 


DRR3 

(1) 


TBA 
(0. 125) 


PGMEA 
(600) 


3.6 


0.18 




1-60 


Polymer 2 1 
(80) 


PAG8(2) 


DRR4 


TBA 
(0. 125) 


PGMEA 

(600) 


3.2 


0.15 


mm 


1-61 


Polymer 29 
(80) 


PAG2(1) 
PA08(1) 




TBA 
(0. 125) 


PGM HA 
(600) 




0.15 


mm 


1-62 


Polymer 32 
(80) 


PAG2(1) 
PAG8(1) 




TBA 
(0. 125) 


PGMEA 
(600) 


3.1 


0.15 


mm 


1-63 


Polymer 35 
(80) 


PAG8(2) 


ACC1 
(S) 


TBA 
(0. 125) 


PGME.A 
(600) 


3.4 


0.18 


mm 


1-64 


Polymer 38 
(80) 


PAG8(2) 


ACC1 
(S) 


TBA 
,0, L26] 


PGMEA 
(600) 


3.3 


0.18 


mm 



[0159] 
[S3] 



PAQ8(2) 



(40) 



7tx°'jT-(Polymer1 -40) (ZO^T, X^>?ltl£tf)flMffi£<Tofco 
[01 61 ]±IE^^iJT:i#btl/-r7K l JT-(Polymer1 ~40)%.lfftWimtfiJ-?-(tfi) 
J\, s ^MlO, 000)£v^P^1*V>[C;g$?U v'J=i>^x/\- 
±^Xt°>=l— tV^'U 1. 0/im(7)J5$[3^^TL/co^LNT:\ ^(7)v'J=i>^X/\— 
^i/h^U-h^ffl^T1 1 0°C-e90#rBl^-^Lfco ZtlblCOLNT^ 

*SH££4, 5(Z, ;l^S0)^^6^-r„ 

[0162] 

[*4] 





urn 


■rnj 


■ - 




II-l 


Polymer 1 
(SO) 


< 130: 


1860 


1760 


II-2 


Polymer 2 


(480) 


1850 


1830 


II-3 


Polymer 3 
(SO, 


(480) 


1800 


17B0 


II-4 


(80)™ 


(480) 


1850 


1840 


II-5 


(80)™ 


(480) 


1850 


1810 


II-6 


(80)™ 


il.'JO: 


1760 


1700 


II-7 


(80) 


,130 


1810 


1780 


II-8 


(80)™ 


^n-A^y > 

(480) 


1870 


1810 


II-9 


(80)™ 


(480: 


1870 


1790 


11-10 


Polymer 10 
(SO) 


,43L): 


1810 


1700 


11-11 


Polymer 11 
(SO) 


j > 

(430 


1810 


1820 


11-12 


(SO 


-.y-yrr.^Uv > 
(431): 


1700 


1720 


11-13 


Polymer 13 
(80) 


u-^y-y > 

(430: 


1700 


1760 


11-14 


(Suf 


,480: 


1720 


1770 


11-15 


Polymer 1 5 
(80) 


(480) 


1720 


1770 


11-16 


Polymer 16 


(480) 


1660 


1730 


11-17 


Polymer 17 
(80) 


yt>u^*yy > 

(480) 


1680 


1740 


11-18 


Polymer 18 
(80) 




1730 


1800 


11-19 


Polymer 19 
(80) 


i>^n-~-*-?y> 

(480) 


1770 


1800 


11-20 


Polymer 20 
(SO) 


,130 


1690 


1820 


11-21 


Polymer 21 
(80) 


v^n^tj-y > 

(480: 


1790 


1300 


11-22 


Polymer 22 
(SO) 


-*+fV > 

,180' 


1770 


1780 


11-23 


Polymer 23 
(SO) 


. -1, A- ft •> 
(■130: 


1830 


1770 


11-2-1 


Polymer 24 
(80) 


;.- -?----*'9-y > 

(480) 


1810 


1700 


II-2S 


Polymer 25 
(8(1) 


(4801 


1780 


1770 


TT ::>:> 


Polymer 26 
(80) 


(430: 


1750 


1750 


11-27 


Polymer 27 
(Hll. 


>■■•:? n-'-iffv > 
(180: 


1800 


1750 


1 1 -23 


Polymer 28 
(80) 


■:.■■■? a- -i-^--' > 
(480) 


1800 


1750 


TT no 


Polymer 29 
(80) 


v: 1 > 

(480: 


1710 


1770 


11-30 


Polymer 30 
(8U) 


?- if-fj-y > 
(480) 


1820 


1830 


11-31 


Polymer 31 
(80) 


y- K*f,y 

(480) 




1830 


11-32 


Polymer 32 
(HO) 


v^n-ifj-y > 

(480) 


1760 


1750 



[0163] 
[*5] 



[0164] 
[*6] 

















L451D 


TE8500 




a 2 /20socm 


CHF a /7Bocm 


0 2 /2socm 


GF 4 /45soan 


aW, I :•' nr 


0 2 ,-'20socm 


BCL,. ICOsccm 


Ar/QOsccm 


W Power 


:w)W 


600W 




2Pa 






23^ 


-20t 


m 


360sec 


QOsec 



